
$95 NAT ONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAIS I/WHITMANS POND DAM (iA..lU) CORPS OF ENGINEERS WALTHAM

MA NEW ENGLAND DIV AUG 80

IhS$1f lFERI!R**3 N

IIIIIIIIIEI
DIIIIIIIIII
onl ll ll ll
IIIIIIIIIIII
MENEMIIENIIII
IIIIIIBBBBMMMI
llllllllllllo



I.0.

EUocp 'SU- M UwJL
-A~ jMO $OOf~*-



[ C

[
I l WEYMOUTH ,MASSACHUSETTSin

0)to WHITMANS POND DAM
Inin

MA 00775

I
1 PHASE I INSPECTION REPORT

S1. NATIONAL DAM INSPECTION PROGRAM

,I

DTIC
ELECTE

I JUN 2 4 985

G

DEPARTMENT OF THE ARMY
[ NEW ENGLAND DIVISION, CORPS OF ENGINEERS

WALTHAM, MASS. 02154

* DI~~~~h~ U~M ~qE M W A

" AUGUST "1980 1_App buomr w ad...... N

085 6 O8o



REPRODUCED AT GOVERNMENT EE

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT

t REPRODUCE LEGIBLY.

0!

S P



tINCI A-_qTFTVD
SECURITY CLASSIFICATION OF THIS PAGE (WIthn Dae Enferod)

REPORT DOCUMENTATION PAGE ' READ INSTRUCTIONS
IBEFORE COMPLETING FORM

I. REPORT NUMME 2t . GOVT ACCESS~9 NO. S. RECIPIENT'S CATALOG NUMBER

MA 00775 k15_________.7"__

4. TITLE (and S..bsoe) 5. TYPE OF REPORT A PERIOD COVERED

INSPECTION REPORT
Whitmans Pond Dam

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL 6. PERFORMiNG ORG. REPORT NUMBER

7. AUTHOR(S) S. CONTRACT OR GRANT NUMBE(.)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

S. PERFORMING ORGANIZATION NAME AND ADRESS 10. PROGRAM EI-EMENTr PROJECT, TASK
ARCA 4 WORK UNIT NUMBERS

I. CONTROLLING OFFICE NAME AND ADDRESS I2. REPORT DATE

DEPT. OF THE ARMY, CORPS OF ENGINEERS August 1980
NEW ENGLAND DIVISION, NEDED IS. NUMBER OF PAGES

424 TRAPELO ROAD, WALTHAM, MA. 02254 80
14. MONITORING AGENCY NAME A AODREO9(if diffemen IC l mMA OfUice) IS. SECURITY CLASS. (of ShJi r.90,)

UNCLASSIFIED
IS. DC-ASSI FIC ATION/DOWNGRADIN G

SCN DULE

I6. DISTRIBUTION STATEMENT (of this eopodre)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of the hae iae onferd On 8100h 2B, It difeI *m Rept )

IS. SUPPLEMENTARY NOTES P

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

it. KEY WORDS (Ceecmewen wwas, code of .or.eem ad Ekeiffr 6 6I,6hedA 0e)

DAMS, INSPECTION, DAM SAFETY,
Weymouth River Basin

Weymouth, Massachusetts
Herring Brook

20. ABSTRACT (Cem.t.m n sa Neoo side it 00604040F 4R d I0ht IF IO 016)

The dam is about 60 ft. long between abutments and the maximum height if the
dam is about 16 ft. The pond is utilized as a recreational facility. The
dam and appurtennant works are judged to be in good physical condition,
however, because the spillway can only pass 62 percent of the routed test
flood outflow, the dam was given an overall rating of fair. The owner should
implement various operating and maintenance measures.

D O n 1473 Ik-,ow or Iov SSis OOLsT



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02254

OREPLY TO

ATTENTION OF:

NEDED

DEC 9 u98

Honorable Edward J. King
Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts 02133

Dear Governor King:

Inclosed is a copy of the Whitmans Pond Dam (MA-00775) Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dam. This report Is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment Is
included at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Town of Weymouth, Mass.
Copies of this report will be made available to the public, upon

request, by this office under the Treedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

mloo

As stated Colon , Corps of ngineerst Divisionr gieActi Dii ngineer

oIe.'
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NATIONAL DAM INSPECTION PROGRAMI PHASE I INSPECTION REPORT

I Identification No: MA 00775
Name of Dam: Whitmans Pond Dam
Town: Weymouth
Cty and State: Norfolk County, Massachusetts
Stream: Herring Brook' Date of Inspection: 18 April 1980

BRIEF ASSESSMENT

Whitmans Pond Dam is a concrete gravity structure consisting of three basic
cmponents: a fish ladder at the left abutment; a 24 ft. long ogee shaped overflow
section located just to the right of the fish ladder; and a siphon spillway structureIlocated just right of the overflow section and extending to the right abutment.
The siphon spillway structure contains four siphon units having throats measuring
6 ft. by 5 ft. There is a 2.5 ft. square gated sluiceway located on the right
side and in the lower part of the overflow section. The dam is about 60 ft.
long between abutments and the maximum height of the dam is about 1.6 ft. measured
fom downstream river channel bottom to the top of the siphon structure. The

crest of the overflow section is 5.8 ft. below the top of dam. The dam was

cosrce in 1970 as part of a flood control project for the Town of Weymouth,

Ihitmans Pond is utilized as a recreational facility. It is about 7,000 ft.
long and has a surface area of about 191 acres at spillway crest level. The drainage
area is 12.11 sq. mi. (7,750 acres) and the maximum storage to top of dam is
2,000 acre-f t.;the size classification is thus intermediate. Because a failurefof the structure would cause serious damage to the downstream community East
Weymouth, with the possibility of the loss of more than a few lives and the prob-
ability of excessive economic losses, it has been classified as having a highI hazard potential.
Based on the guidelines, the recommended test flood for such a facility is a fullI Probable Maximum Flood. The test flood inflow was calculated to be 6,850 cfs.
4-The routed test flood outflow of 5,100 cfs overtops the dam by 2.7 ft. The spill-
ways can pass 3,150 ef a or about 62 percent of the routed test flood outflow
without overtopping the dame.

IThe dam and appurtenant works are judged to be in good physical condition, how-
ever, because the spillway can only pass 62 percent of the routed test flood[outflow, the dam was given an overall rating of fair. The only problem with the
physical condition of the dam is the erosion downstream of each abutment.k

W ithin one year after receipt of this Phase I Inspection Report the owner
should engage a qualified registered engineer to: (1) perform a detailed



hydraulic and hydrologic study to further assess the need for and means to
increase the project discharge capacity; and, (2) perform a seismic investigation
and analysis by conventional equivalent static load methods.

The owner should implement the following operating and maintenance measures:
(1) repair erosion of the left abutment at the downstream end of the left
training wall of the fish ladder with compacted gravel fill and locally place

riprap in the vicinity of the downstream side of the end of the retaining wall;
(2) repair the slope behind the right retaining wall on the right abutment
with suitable compacted backfill; (3) develop a formal surveillance and
downstream emergency warning plan, including round-the-clock monitoring during
periods of heavy precipitation; (4) institute procedures for a biennial
technical inspection of the dam and its appurtenant structures; and (5) implement
a regular periodic maintenance program.

I.

I
[

~Peter.Dysn
Projec Manager

I ~~ DYSON ~
No. 19452~ 0

[

I
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This lhase I Inspection Report on Whitmans Pond Dam (MA-00775)
bag been revleved by the enderutgned leviev Board members. In our
opinion, the reported findings, conclusions, and recoamendatious are
consltent with the Recomended Culdelines for SafeTy Inspection of
P.ys, and with good engineering judgment and practice, and to hereby
aubmltted for approval.

ARAIA.T MATESIA, MBER
Geotechnlcal Engineering Branch
Engineering Division

CAINEY M. TEMZIAN, K3DER
Design Branch

nglineering Divi ion

* RWIAMD DID &
Vater Control Branch
alsneerint Division
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these
guidelines may be obtained from the Office of Chief of Engineers, Washingto-n,
D.C. 20314. The purpose of a Phase I Investigation Is to Identify expeditiously
those dams which may pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving topographic mapping, sub-
surface investigations, testing, and detailed computational evaluations are be-
yond the scope o ' a Phase I investigation; however, the Investigation is intended
to identify any nteed for such studies.

In reviewing this --port, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of Inspection
along with data available td the inspection team. In cases where the reservoir
was lowered or drained prior to inspection, such action, while Improving the
stability and safety of the dam, removes the normal load on the structure and
may obscure certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and con-
stantly changing internal and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condition of the dam will con-
tinue to represent the condition of the dam at some point in the future. Only
through continued care and inspection can there be any chance that unsafe con-
ditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the Spillway Test Flood
is based on the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because of the magni-
tude and rarity of such a storm event, a finding that a spillway will not pass
the test flood should not be interpreted as necessarily posing a highly inade-
quate condition. The test flood provides a measure of relative spillway capa-
city and serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general condition
and the downstream damage potential.

The Phase I Investigation does not include an assessment of the need for fences,
gates, no-trespassing signs, repairs to existing fences and railings and other
items which may be needed to minimize trespass and provide greater security for
the facility and safety to the public. An evaluation of the project for com-
pliance with OSHA rules and regulations is also excluded.
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PHASE I INSPECTION REPORT

WHITMANS POND DAM MA 00755

SECTION 1 - PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a national program of
dam inspection throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility of supervising the in-
spection of dams within the New England Region. Louis Berger & Associates, Inc.
has been retained by the New England Division to inspect and report on selected
dams in the State of Massachusetts. Authorization and notice to proceed was
issued to Louis Berger & Associates, Inc. under a letter of 28 March 1980 from
William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract No. DACW33-80-
C-0043, has been assigned by the Corps of Engineers for this work.

b. Purpose of Inseection.

(1) Perform technical inspection and evaluation of non-Federal dams to
identify conditions which threaten the public safety and thus permit correction
in a timely manner by non-Federal interests.

(2) Encourage and assist the States to initiate quickly effective dam
safety programs for non-Federal interests.

12(3) Update, verify and complete the National Inventory of Dams.

12Description of Project

a. Location. Whitmans Pond Dam is located in Norfolk County in the Town
of Weymouth in eastern Massachusetts. The dam is situated about 850 ft. upstream
of Iron Hill Dam and the headwaters of Herring Brook and about 1.3 mi. upstream
of the confluence of Herring Brook and the Weymouth Back River. The dam can be
rached via a side Street off Lake Street or via Iron Hill Street. The dam is

sh own on U.S.G.S. Quadrangle, Weymouth, Massachusetts with coordinates approximately
at N 420 12 ' 39", W 700 55' 49".

b. Description of Dam and Appurtenances. The Whitmans Pond Dam is a
60 ft. long and 16 ft. high concrete gravity dam consisting of three major
elements; a fish ladder, an overflow section, and a siphon spillway structure
containing four siphon units. A pedestrian bridge spans the approach channel

just upstream of the spillway structures.

At the left side of the dam there is a concrete fish ladder with a clear opening
of 3 ft. and a length of approximately 75 ft. The ladder consists basically of
two reinforced concrete training walls founded on bedrock. There are slots in the
concrete walls to accomodate wooden baffles set at approximately two foot intervals.FThe elevation of the base slab between the walls varies from 56.9 at the downstream
end to 64.6 at the upstream end. The top of the retaining walls are at elevation 72.4.



Just to the right of the fish ladder is a concrete ogee overflow section which has
an overall width of 25 ft. and net width of 24 ft. The crest of the overflow
section is at elevation 66.6. The training walls on either side of the spillway
are 5.8 ft. high. On the right side of the overflow section, at the channel bottom
is a sluiceway through the base of the ogee section. The sluiceway is 2.5 ft.
square and has an invert elevation of 58.6 ft. The control for the sluiceway is
a 2.5. ft. square sluice gate which is hand operated from a small bridge over
the right side of the overflow section.

To the right of the overflow section is the siphon spillway structure which extends
to the right abutment of the dam. This structure is 29 ft. wide and has four
siphon units. Each unit is 6 ft. wide by 5 ft. high at its throat. The interior
crest elevations are 66.8 for unit one, 66.6 for unit two, 66.7 for unit three,
and 66.9 for unit four as shown in the design drawings in Appendix B. The top
of the siphon spillway structure is at elevation 72.4. Both the siphon spillway
structure and the ogee spillway section are founded on bedrock.

There is an 80 f t. long reinf orced concrete girder f oot bridge spanning the dam
structure immediately upstream of the crest of the spillway. The bridge is supported
on each end by reinforced concrete abutments and by a central pier of reinforced
concrete founded on bedrock in the stream channel upstream of the dam. The
bridge deck varies from elevation 80 on the left abutment to elevation 77.5 on the
right abutment.

c. Size Classification. Whitmans Pond Dam has a hydraulic height of about
16 ft. above downstream river level, and impounds a normal storage of about 550*acre-f t. to spiliiiy -crest level and a maximuim of about 2,000 acre-ft. to top
of dam. In accordance with the size and capacity criteria given in Recommended
Guidelines for Safety Inspection of Dams, the project falls into the intermediate
ctegory on the basis of capacity and is therefore classified accordingly.

D. Hazard Classification. A breach failure of Whitmans Pond Dam would
release water into Iron Hill Reservoir, down Herring Brook and through the heavily
built-up community of East Weymouth to the Weymouth Back River. It is estimated
that a breach of the dam's abutment area would flood a school building, four
industrial buildings, about twenty-three commercial buildings and about seven
houses to depths ranging from 1 to 7 ft., all within a distance of about 4,000
ft. from the dam. In addition several local streets would be flooded. No significant
flooding is estimated due to the spillway discharge alone. In accordance with the
Recommended Guidelines for Safety Inspection of Dams, Whitmans Pond Dam has there-
fore been classified as having a high hazard potential, since failure may cause
damage to more than a small number of habitable structures and excessive economic
losses, with the potential .for the -loss of more than a few lives.

e. Ownership. Whitmans Pond Dam is owned by the Town of Weymnouth, Massachusetts.

f. Operator. The operator of the dam is Mr. Frank Lagrotteria, Town Engineer,
Town of Weymouth, Department of Public Works, 120 Winter Street, Weymouth, Massachusetts
02188. Telephone: 617-337-5100.

g. Purpose of Dam. Whitmans Pond Dam impounds a body of water used for
recreational purposes. The dam together with the Iron Hill Darn and the Herring
Brook Flood Control Conduit serves to provide flood control protection to the
Town of Weymouth. I

2 Il



h. Design and Construction History. The Whituans Pond Dam was designed
by Metcalf and Eddy, Engineers, Boston, Massachusetts and was constructed in
1970. It replaced a concrete structure which was built in 1935, a few feet down-
stream from the site at which another dam had been located for more than 120
years. The present dam was constructed together with the Iron Hill Dam and
the Herring Brook Flood Control Conduit as a means of reducing flood damage in the
Town of Weymouth.

i. Normal Operating Procedures. There are no written operating procedures
for the facility. The only operating devices are the controls for the low
level sluice way, stoplogs in the upstream entrance to the fish ladder, and
emergency air vents for each of the siphon units. These air vents consist of
cast-iron pipes which are normally sealed wi_h a bolted, gasketed, blind flange
cover and are used for venting the siphons should the automatic air vents for
the siphons not function.

1.3 Pertinent Data.

a. Drainage Area. The drainage area contributing to Whitmans Pond is
located at the beginning of Herring Brook. The drainage area encompasses a
total of about 12.11 sq. mi., (7,750 acres), of which about 191 acres is occupied
by the pond. The longest circuitous stream course leading to the dam is about
6.6 miles long with an elevation difference of about 104 ft., or at a slope of
about 15.7 ft. per mile. The drainage area has a length of about 6 miles and
an average width of about 2.8 miles. The topography in the basin is best described
as flat and coastal. The drainage basin consists of a mixture of forested areas
and heavily builtup urban areas. Weymouth Great Pond having a drainage area
of about 2.89 sq. mi. is located in the upper reaches of the drainage area and
should have a substantial effect on the inflow to Whitmans Pond.

b. Discharge at Damsite.

(1) Outlet Works Conduit. There is a 2.5 ft. square sluice gate located in the
overflow section and to the left of the siphon spillway section of the dam.
The bottom of the sluice gate is near the channel bottom and this facility could
be used for lowering the pond. With the water surface level at top of dam,
elevation 72.4 ft. it is estimated that the sluice gate would be capable of dis-
charging about 95 cfs.

(2) Maximum Known Flood at Damsite. No records are available of flood flows
into Whitmans Pond or of spillway releases and surcharge heads, since the existing
dam was constructed. However, in the Preliminary Engineering Study for the dam, it
was estimated that the maximum discharge over the previous dam at Whitmans Pond
was 1,100 cfs during hurricane "Diana" in August of 1955. It was estimated
that the surcharge during that storm peaked at elevation 71.5 ft.

(3) Ungated Spillway Capacity at Top of Dam. The ungated spillway capacity
at top of dam, elevation 72.4, is 3,150 cfs.

(4) Ungated Spillway Capacity at Test Flood Elevation. The ungated spillway
capacity at test flood elevation 75.1 ft. is about 4,550 cfs.

(5) Gated Spillway Capacity at Normal Pool. Not Applicable

(6) Gated Spillway Capacity at Test Flood Elevation. Not Applicable

a,, 3



(7) Total Spillway Capacity at Test Flood Elevation. The total spillway
capacity at test flood elevation is the same as (4) above, 4,550 cfs at elevation
75.1.

(8) Total Project Discharge at Top of Dam. Assuming the sluice gate to be
open, the total project discharge at top of dam, elevation 72.4 is about 3,245 cfs.

(9) Total Project Discharge at Test Flood Elevation. The total project

discharge at test flood elevation is 5,100 cfs at elevation 75.1.

c. Elevation (ft. N.G.V.D.)

(1) Streambed at toe of dam - 56.4 t

(2) Bottom of cutoff - 54.0

(3) Maximum tailwater - unknown

(4) Recreation pool - 66.6

(5) Full flood control pool - Top of dam - 72.4

(6) Spillway crest - 66.6

(7) Design surcharge (Original Design) - 70.6 (Approximate)

(8) Top of dam - 72.4

(9) Test flood surcharge - 75.1

d. Reservoir (Length in feet)

(1) Normal pool - 7,000

(2) Flood control pool - 8,000

(3) Spillway crest pool - 7,000

(4) Top of dam - 8,000

(5) Test flood pool - 8,300

e. Storage (acre-feet)

(1) Normal pool -550

(2) Flood control pool -2,000

(3) Spillway crest pool - 550

(4) Top of dam - 2,000

(5) Test flood pool - 2,925

4I



f. Reservoir-Surface (acres)

(1) Normal pool - 191

(2) Flood-control pool - 306

(3) Spillway crest - 191

(4) Top of dam - 306

(5) Test flood pooi - 362

g. Dam

(1) Type - Mass Concrete, Gravity

(2) Length - 60 ft.

(3) Height - 16 ft.

(4) Top Width - Varies - about 19 ft. at siphon section

(5) Side Slopes - Vertical sides at siphon structure

I(6) Zoning - Not Applicable

(7) Impervious Core - Not Applicable

(8) Cutoff - Concrete keys in ledge

1(9) Grout curtain - Unknown

i. Spillway

(1) Type - Combination: Concrete ogee overflow section, fish ladder and,I four unit siphon spillway section

(2) Length of Weir - Ogee Section: 24 ft.
j Fish Ladder : 3 ft.

Siphons: Four with 6 ft. x 5 ft. throats each

j(3) Crest Elevation - Ogee Section: 66.6
I Siphons: four at elevations 66.6, 66.7, 66.8 and 66.9

1(4) Gates - None

(5) U/S Channel - Natural channel with concrete walls in immediate vicinity

[ f dam.

(6) D/S Channel - Natural channel impounded by Iron Hill Dam located about
850 ft. downstream.



(7) General - None

J. Regulating Outlets

(1) Invert - 58.6

(2) Size - 2.5 ft. x 2.5 ft.

(3) Description - Sluiceway opening through overflow section.

(4) Control Mechanism - Hand Operated Sluice Gate.

(5) Other - None

61



SECTION 2 -ENGINEERING DATA

2.1 Design Data

The present Whitmans Pond Dam replaced an earlier dam located
ithe same vicinity as the present dam. The present dam was

dsgne by Metcalf & Eddy, Engineers (now Metcalf & Eddy, Inc.)
of Boston, Massachusetts. Copies of drawings which are pertinent to
consideration of dam safety are included in Appendix B. Hydrologic,
hydraulic, and soils data relating to the design of the dam was located
in the Town Engineer's Office in Weymouth, Massachusetts, and has
been reviewed by the inspection team.

2.2 Construction Data

The dam was built in 1970 as part of the Flood Control Conduit and
Siphon Spillways, Herring Brook Project b'y the Commonwealth of
Massachusetts, Department of Public Works, Division of Waterways,
but no construction records have been recovered.

2.3 Operation Data

No engineering operational data was disclosed for the dam.

2.4 Evaluation

a. Availability. The plans, hydrologic data, hydaulic data and
borings logs located in the Town Engineer's Office supplemented by
the visual observations of the inspection team, form the basis for
the information presented in this report.

b. Adequacy. Sufficient engineering data was recovered to
assess the structural stability of the concrete dam. No data was
available to assess the safety of the earth abutment zones. The
overall adequacy of the dam was assessed on the basis of the data
recovered supplemented by visual inspection, past perfromance
history and engineering judgement.

c. Validity. The validity of the engineering data acquired

covering the dam is considered acceptable and is not challenged.



SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General. The visual inspection of Whitmans Pond Dam took
place on 18 April 1980. On that date water was flowing over the
ogee crest spillway, through the fish ladder and through at least
two of the four siphon units. However, the rate of flow over the dam
was relatively low. There was no evidence of any major problems
with the dam. The physical condition of the dam was judged to be
good.

b. Dam and Appurtinant Structures. Whitmans Pond Dam is a
concrete gravity structure consisting of three basic components:
a fish ladder on the left abutment; an ogee shaped overflow section
located just tothe right of the fish ladder; and a siphon spillway
structure containing four siphon uni-ts. The dam has a maximum height
of 16 ft. from channel bottom to the top of the siphon structure
and the distance from the left abutment to the right abutment is about
60 ft. The fish ladder has a clear opening of 3 ft. and is about
75 ft. long. The ogee shaped overflow section has a total crest

* length of 25 ft. with a clear opening length of 24 ft. The crest
* of the overflow section is 5.8 ft. below the top of the dam. On

the right side of the overflow section, at channel bottom is a
sluiceway which is controled by a 2.3 ft. square sluice gate. The
control mechanism for the sluice gate is hand operated from a small
bridge which spans part of the overflow section. The siphon spillway

* structure located to the right of the overflow section is 29 ft.
wide and has four siphon units. Each unit is 6 ft. wide by 5 ft.

* high at its throat and the interior crest elevations are 66.8 for
unit one, 66.6 for unit two, 66.7 for unit three, and 66.9 for unit
four. Just upstream of the dam, a reinforced concrete girder foot bridge
spans the approach channel.

[ Bedrock outcrops consisting of very massive and only slightly jointed
granite are located on the right abutment above the dam. It appears
the dam is founded on bedrock since the design drawings contain logs
of test borings cored into bedrock.

The downstream face of the dam as shown in Photo's #1,2,3 and 4
is in good condition. Heavy stone revetment downstream of the
training wall to the right of the outlet end of the siphon structure
has been displaced and their is minor erosion downstream of the
right training wall (see Photo #5).

Photos 6 and 7 show the concrete fish structure on the left abutment.
The concrete is in generally excellent condition. There is, however,Ee rosion of the downstream earth slope behind the left training wall
of the fish ladder.



Photo #8 is a view of the right training wall of the approximately
350 ft. long spillway approach channel. This rubble masonry wall

is part of the older dam which was replaced in 1935. The wall appears to be
in good condition in spite of the fact that the joints are not mortared.

A bridge which is in fair condition spans the spillway approach
channel. The spillway approach channel training walls are in generally
excellent condition with no evidence of movement or distress of any
kind. The concrete is in excellent condition with only minor random
cracking observed and minor efflorescence (see Photo Nos. 9 & 10).
The downstream face of the concrete ogee overflow section appears to
be in good condition (see Photo No. 11).

The outlet end of the siphon spillway structure appears to be in good
condition. As shown on Photo 12, only two of the four siphons were
operating at the time of the inspection.

There is a sluiceway under the ogee over flow section at the inter-
section with the siphon structure as shown on Photo 13. Though the
sluice gate was not operated during the time of inspection it was
reported to be in good working condition. There is an approximately
2 ft. long by ;I in. to 1 in. wide crack in the concrete to the left
of the sluiceway on the siphon structure wall.

c. Reservoir Area. The pond's shoreline upstream of the dam

appears to be stable with no evidence of sliding. The area above

the easterly side of the pond is a densely developed residential

area. The north shore of the pond is occuppied in part by a

Federal housing project and the remainder by other residential

development. The land along the westerely shore of the pond is

densely developed. The shore along the southern portion of the

pond is bordered by extensive gravel pit areas.

d. Downstream Channel. The river slopes downstream of the dam

on both the left and right embankments were inspected and no seepage

was emanating from the slopes. Discharges from Whitmans Pond Dam

flow into Iron Hill Reservoir which is a small impoundment about 850

ft. long and about 100 ft. wide. Iron Hill Reservoir is impounded

by Iron Hill Dam which is also a concrete gravity structure with

siphon spillways. Herring Brook is located below the Iron Hill Dam

and extends downstream for a distance of about 3,000 ft. until it

reaches the Weymouth Back River just below the Penn Central Railroad.

At the toe of Iron Hill Dam there is a flood control conduit which

parallels Herring Brook for a distance of about 1,800 ft. and ends
a short distance downstream of Broad Street. The flood control

conduit has a carrying capacity of about 2,500 cfs. It was

constructed as par't of the flood- control project aid-t-oether withI
the Whitmans Pond Dam arid the Iron Hill Dam protects the heavily

built-up community of East Weymouth. Part of the East Weymouth

community is located in the flood plain of Herring Brook. Below

Broad Street the old Herring Brook channel and the flood control conduit

join together and flow through a recently constructed open channel,

and then under the Penn Central Railroad, and into the Weymouth

Back River.1
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3.2 Evaluation

The visual inspection has adequately revealed key characteristics
of the dam as they may relate to its stability and integrity. The
dam and appurtenant works were judged to be in good physical condition.
Minor erosion of the right earth abutment was noted at the downstream end
of the dam just beyond the riprap protection beyond the siphon
spillway structure. There is also erosion of the left earth abutment at
the downstream end of the fish ladder. There is no regular periodic
maintenance program.

10



SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. The dam is owned and operated by the Town of
Weymouth. It is operated in conjunction with the Iron Hill Dam
located about 850 ft. downstream as a means of flood protection for
the community located downstream and for maintaining water levels
in Whitmans Pond for recreational uses.

b. Description of any Warning System in Effect. No warning system
is in effect at Whitmans Pond Dam.

4.2 Maintenance Procedures

a. General. There is no documented periodic maintenance
program in effect at Whitmans Pond Damn. There are, however, a few
items which require periodic maintenance, such as: the removal of
brush growth from the abutments; the upkeep of the concrete in the
spillway structures and training walls; keeping the overflow section
spillway free of debris; keeping the trash racks at the entrance of
the siphon spillways free from cebris; surveillance of the abutment
slopes with regards to erosion; and maintenance of the sluice gate.

b. Operating Facilities. The only operating facility for the
dam is the sluice gate which appears to be well maintained and was
reported to be in operating condition.

4.3 Evaluation

Overall maintenance of the facility is good. Specific maintenance
items are evaluated as follows; there was very little brush growth
on the slopes of the abutments; there was only a small amount of
debris on the trash racks at the entrance to the siphon spillways;
the concrete appeared to be in good condition; there was a small
amount of erosion noted in the downstream channel embankment on the
right side of the channel; and there was erosion of the abutment slopes
at the lower end of the left training wall of the fish ladder.
The owner should establish a formal downstream warning system for the dam
in the event of an emergency.



SECTION 5 :EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General.

Whitmans Pond Dam is a mass concrete dam consisting of three major
elements; a fish ladder, an overflow section, and a siphon spillway
structure containing four siphon units. The dam impounds a normal
storage of about 550 acre-ft. with provisions for an additional
1,450 acre-ft. of capacity in its surcharge space to the top of dam.
It is basically a low surcharge - high spillage facility used to
impound water for recreational purposes and to provide flood
control protection for a downstream community. The spillways are
capable of discharging about 3,150 cfs with the surcharge to the top
of dam. The general topographic characteristics of the 12.1 sq. mi.
drainage basin is best described as flat and coastal, which rises from
elevation 66.6 at spillway crest to elevation 170. The drainage area
contains a mixture of forested areas and heavily developed urban
areas. Weymouth Great Pond which has a drainage area of about 2.9
sq. mi. is located in the upper reaches of the drainage area. Because

of the substantial volume of storage available in Weymouth Great Pond,
the drainage area above the outlet of the pond was not included in
calculating the test flood for Whitmans Pond Dam. Thus the net area

used for calculating the test flood inflow was 9.2 sq. mi.

5.2 Design Data.

Three reports were located which contain preliminary hydrologic and
hydraulic design data for the dam. The titles of these reports are
as follows: (1) Town of Weymouth, Massachusetts, Report to Drainage

Committee Upon Storm Water Drainage, dated March 11, 1957; (2) Town
of Weymouth, Massachusetts, Appendix to Report to, Drainage Committee
Upon Storm Water Drainage, dated March 11, 1957; and (3) 'Site Investi-
gations for Flood Control Works at Herring Brook and Whitmans Pond
Oult Weymouth, Massachusetts, dated June 20, 1969.

All three of the reports were prepared by Metcalf and Eddy,
Engineers, Boston, Massachusetts. The reports were reviewed by
the inspection team and are on file at the Weymouth Town Engineer's
Office. The following was extracted from the .1969 Report: "According
to the 1957 Report, the peak rate of runoff which could be expected
to Whitmans Pond was estimated at 5,100 cfs. This is about 75 percent
of the "maximum" flood peak indicated by using the Kinnison-Colby
formula. Coefficients used in the formula are based on the area
being developed to its estimated fullest extent, thus producing the
maximum expected flows ......Using the storage available in Whitmans
Pond and the flood routing method of computation, the peak rate of
outflow to be expected from the pond was estimated at approximately
2,500 cfs".

5.3 Experience Data.

No records are available in regard to past operation of the reservoir,II nor of surcharge encroachments and flows through the spillway of the
present dam. However, in the 1957 Reports mentioned above, it was
estimated that the maximum discharge over the dam which preceded the

12



present dam at Whitmans Pond was 1,100 cfs during hurricane "Diane"
of Aug. 18-19, 1955. It was estimated that the surcharge elevation
during the storm peaked at about elevation 71.5 ft.

5.4 Test Flood Analysis.

Hydrologic and hydraulic characteristics of Whitmans Pond Dam and
drainage area were evaluated in accordance with the criteria given
in Recommended Guidelines for Safety Inspection of Dams. As
indicated in Section 1.2, paragraphs c and d, Whitmans Pond Dam is
classified as intermediate in size and has a high hazard potential.
The recommended test flood for hydraulic evaluation of such a
dam is a full Probable Maximum Flood, (PMF).

Precipitation data were obtained from Hydrometerological Report No.
33, which for this area of Massachusetts is about 23.5 in of 6 hour
maximum rainfall over a 10 square mile area. This value was then
reduced by 20 percent to allow for basin size, shape
and fit factors, and an additional 0.4 in. was deducted for
infiltration losses. The six hour rainfall was distributed into
one hour incremental periods as suggested in COE Publication EC
1110-2-1411.

A triangular incremental unitgraph was assumed for the inflow
hydrograph using a computed lag time of 13.2 hours to derive a time-to-
peak for the triangular hydrograph of 11.23 hours (see computations
on Sheets D-11 and D-12, Appendix D). The test flood hydrograph
is shown on Sheet D-13, Appendix D, indicating a peak inflow of about
6,850 cfs or a CSM value of about 565 cfs. This value is in close
agreement with the peak inflow derived by the Kinnison-Colby formula
in the 1957 Report and is also in close agreement with the envelope
curve value given in the March 1978 Preliminary Guidance for
Estimating Maximum Probable Discharges for Flat and Coastal Areas
for a drainage area of 9.2 sq. mi.

Discharge tables and curves for the spillway facilities and for
over the top of the dam are shown on Sheets D-6 thru D-10, Appendix
D. The discharge through the 2.5 ft. square sluice has been
neglected.

Flood routings were performed for both the test flood and a 1PMF.
Results of these routings are shown on Sheets D-13 and D-14, Appendix
D, and are summarized as follows:

Routed Maximum Max. Head Routed
Flood Test Flood Res. El Over Test Flood
Mannitude Inflow (cfs) (ft. NGVD) Dam (ft.) Outflow (cfs)

PMF (Test 6,850 75.1 2.7 5,100
Flood)

hPMF 3,425 70.5 None 2,480 -I
From the above table it can be seen that the project will not pass
the routed test flood outflow without overtopping the dam by 2.7 ft.
The project, however, can handle about 62 percent of the routed test
outflow without overtopping the dam.

13



5.5 Dam Failure Analysis.

Whereas the damn is a relatively low massive concrete structure, it was assumed
that the most likely place for failure would be in the abutment area. For this
analysis a 25 ft. wide section of the abutment was assumed to fail. With the
water surface level at top of dam and using an orifice formula, the discharge
through the failed section was calculated to be 3,370 cfs. The spillway dis-
charge at the time of failure would be about 3,150 cfs resulting in a total
discharge of about 6,500 cfs.

The outflow from Whitman Pond Dam discharges into Iron Hill
Reservoir, passes over Iron Hill Dam and thence along Herring Brook
through the heavily built-up community of East Weymouth to the
Weymouth Back River. Below Iron Hill Dam there is a flood control
conduit which carries flows from the Iron Hill Dam for a distance of
about 1,800 ft. to an open channel about 1,400 ft. upstream from
the Penn Central Railroad. The railroad is supported by a high

* embankment through which passes an 8 ft. wide by 11 ft. high box
culvert, and two 10 ft. dia. concrete pipes, which carry flows from

* Herring Brook to the Weymouth Back River. It is estimated that the
breach discharge would be about 5,800 cfs at the railroad crossing
and that the stage in the brook would be about at elevation 27,
which is a rise of about 12 ft. above that to be expected from the
spillway discharge. Water would be pooled over more than 50
percent of the reach between Iron Hill Dam and the Penn Central
Railroad causing flooding of the Pingree School up to a depth of 7 ft.,
and flooding four industrial buildings, seven commercial buildings
and a few houses all located downstream of Broad Street to a depth
ranging between 1 and 5 ft. It is estimated that no significant
flooding of structures would exist in this area due to the spillway
discharge alone. Above Broad Street the flood control conduit
would carry about 2,500 cfs of the breach discharge and the remaining
discharge of 4,000 cfs would travel down the original Herring Brook
Channel. It is estimated that about 16 commercial buildings and
about 6 houses would be flooded by the breach discharge to depths
ranging from 1 to 5 ft. In addition to the flooding of structures
several streets would be flooded in the damage reach. Based upon
the carrying capacity of the flood control conduit and the original
Herring Brook channel it is estimated that only minor flooding of the
area between Broad Street and the Iron Hill Dam would occur due to
the maximum spillway discharge of 3,150 cfs.

In summary, a school building, four industrial buildings, about 23
commercial buildings, and about 7 houses, as well as several local
streets are within the area of potential flooding. Therefore, in
accordance with the Recommended Guidline for Safety Inspection of
Dams the project is classified as having a high hazard potential.
There is also the potential for the loss ofmore than a few lives.

The area of potential flooding is shown in Appendix D, page D-19.
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SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

6.1 Visual observations

There are no design calculations available for review of the
structural stability of the dam and appurtenant structures; how-
ever, the relatively wide base slab for the ogee section with
respect to its height and the fact that it is founded on a sound
granite bedrock, plus the absence of any distress or displacements in
the structure indicate that the dam is stable in its present state.
However, some minor repair of riprap and of eroded areas as described
in Section 7 should be undertaken.

6.2 Design and Construction Data

Design drawings for the dam and the Herring Brook Flood Control conduit
consisting of twenty-two sheets were available for review. These
sheets show the details for the design of the structure as well as
the nature of the foundation soil and rock conditions beneath the
structure as revealed by approximately twenty-two (22) borings taken
at this site and at the Iron Hill Dam site. Although calculations
pertaining to the stability of the concrete gravity sections were not
available for review, it may be concluded on the basis of the design
drawings and the visual inspection that the gravity ogee overflow
section and spillway siphon structure are presently in a stable
condition.

6.3 Post Construction Changes

There are no records of any major post construction changes made to
the dam over the course of its history. The dam was constructed in
1970 and replaced an older dam which formerly existed at the site.
one remnant of the older dam is a masonry rubble gravity training
wall on the right abutment approach channel. This retaining wall
appears to be in good condition even though the joints are not mortared.

6.4 Seismic Stability

The dam is located in Seismic Zone No. 3. Phase I Guidelines recommend,I as a minimum, that suitable analysis made by conventional equivalent
static-load methods should be on record for dams in Zone No. 3. As
far as can be determined, no such analysis has been made.



SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. On the basis of the Phase I visual examination,
Whitmans Pond Dam is Judged to be in good physical conditon; however,
because the spillway will only pass 62 percent of the routed test
flood outflow, the dam has been given an overall rating of fair.

b. Adequacy of Information. Though the lack of in-depth engineering
data did not allow for a definitive review, the information that was
recovered, together with the visual inspection, was considered
adequate for the purpose of making an assessment of the performance
of the dam.

C. Urgency. The recommendations and remedial measures enumerated
below should be implemented by the owner within one year after receipt
of this Phase I Inspection Report.

7.2 Recommendations

It is recommended that the owner engage a qualified engineer to
make investigations and studies of the following.

(1) Perform a detailed hydraulic and hydrologic study to further
assess the need for and means to increase the project discharge capacity.

(2) Make a seismic investigation of the dam and analysis by
conventional equivalent static load methods.

7.3 Remedial Measures

a. Operating and Maintenance Procedures.

(1) Repair erosion at the downstream end of the left training
wall of the fish ladder with compacted gravel fill and locally
place riprap in the vicinity of the water surface on the downstream
side of the end of the retaining wall.

(2) Repair the slope behind the right retaining wall on the
right abutment with suitable compacted earthfill.

(3) Develop an "Emergency Action Plan" that will include an
e fective preplanned downstream warning system, locations of emergency

equipment, materials and manpower, authorities to contact and potential
areas that require evacuation. The plan will also include round-
the-clock monitoring of the project during periods of heavy precipitation.

(4) Institute procedures for an biennial technical inspection
of the dam and its appurtenant structures.

16



(5) Implement a regular periodic maintenance program.

7.4 Alternatives

There are no feasible alternatives to the above recommendations.
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4 Appendix A

Inspection Checklist



VISUAL INSPECTION CHECKLIST

PARTY ORGANIZATION

PROJECT Whitmans Pond Dam DATE 18 April 1980

OWNER: Town of Weymouth, MA. TIME 1:30 PM

WEATHER Clear/Warm

W.S. ELEV. 70.0 U.S. DN.S.

PARTY:

1. Pat~r R- flynn 6. Rnharr Mfillpr

2. Pasquale R Corgeptt 7.

3. Roger F. Berry 8.

4. Carl J. Hoffman 9.

5. William S. Zoino 10.

PROJECT FEATURE INSPECTED BY REMARKS

I. Hydrologic Roger F. Berry LBA

2. Structures/Hydraulics Carl J. Hoffman LBA

3. Geothechnical William S. Zoino GZA

4. General Features Peter B. Dyson LBA

5. General Features Pasquale E. Corsetti LBA

6.

1
8.

9.

10.

LBA- Louis Berger & Associates, Inc.
GZA- Goldberg-Zoino & Associates, Inc.

A-1



I PERIODIC INSPECTION CHECKLIST

PROJECT wh-t mang Pond Darm DATE 18 April 1980

PROJECT FEATURE Sluiceway (low level NAME

outlet)
DISCIPLINE Hydraulics/Structures NAME Carl J. Hoffman

AREA EVALUATED CONDITIONS

OUTLET WORKS - TRANSITION AND CONDUIT

General Condition of Concrete Good

Rust or Staining on Concrete None

Spalling None

Erosion or Cavitation None

Cracking None

Alignment of Monoliths NA

Alignment of Joints NA

Numbering of Monoliths NA

A-

A- 2
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PERIODIC INSPECTION CHECKLIST

PROJECT WhttmQna Pnna n m DATEU8 Ap. 91 joo

PROJECT FEATURE ORee Shaped Spillway NAME

DISCIPLINEHydraulics/Structures NAME Carl J. Hoffman

AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Approach Channel Not Visible

b. Weir and Training Walls

General Condition of Concrete Good

Rust or Staining Minor

Spalling None

Any Visible Reinforcing None

Any Seepage or Efflorescence None

Drain Holes NA

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Channel Not Visible

Other Obstructions None

A-3
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PERIODIC INSPECTION CHECKLIST

PROJECT Whitmans Pond nam DATE 18 April 1990

PROJECT FEATURE- Siphon Spillways ____NAME_____________

DISCIPLINE Hydraulics/Structures NAME Carl J. Hoffman

AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR. APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel

General Condition Go

Loose Rock Overhanging Channel Nn

None
Trees Overhanging Channel

Not Visible
Floor of Approach Channel

b. Weir and Training Walls

Good
General Condition of Concrete

Minor
Rust or Staining

None
Spalling

Any Visible Reinforcing Nn

None
Any Seepage or Efflorescence

NA
Drain Holes

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Channel Not Visible

Other Obstructions None

Minor cracking of concrete

A- 4



PERIODIC INSPECTION CHECKLIST

PROJECT: Whitmans Pond Dam DATE: 18 April 1980

AREA EVALUATED CONDITIONS

Dam Embankment N/A

Dike Embankment N/A

Outlet Works - Intake Channel and N/A
Intake Structure

Outlet Works - Control Tower N/A

Outlet Works - Outlet Structure N/A
and Outlet Channel

Outlet Works - Service Bridge N/A

A- 5



Appendix B

Engineering Data
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